36 71 of the patients showed duodenal cap deformity only; the X-ray appearances remained unchanged in the great majority of cases regardless of the symptoms; re-examination took place after intervals of from a few weeks to three years. It is concluded that radiology has little to offer which will help the clinician in deciding how effective treatment has been or what further treatment should be instituted.
No alteration in the condition of the patient was observed during or subsequent to this investigation which could have been ascribed to this interference.
Obviously, however, nothing like a uniform distribution of the material had been obtained by this method.
A different technique was therefore tried. 74 ml. of the active colloid with an activity of 2 mc./ml. were run into the left ventricle of a similar patient. Simultaneously C.S.F. was allowed to flow from a lumbar puncture needle and was collected in samples not greater than 10 ml., 75 ml. in all being collected. The whole procedure took seven minutes.
Two hours later, normal saline was run into the ventricle and lumbar puncture samples collected as before. Altogether 300 ml. of fluid was collected, corresponding to 290 ml. run in.
Midway between these procedures a single lumbar puncture sample was taken together with a sample of venous blood. The samples were measured as before.
The results are as shown (Fig. 3) , a rapid rise occurring during the running-in phase, and an equally rapid fall in washing out, but the latter reaching an apparent stable level.
The absolute counting of the specimens showed that 64 4°0% of the administered gold had been recovered from the lumbar puncture route.
The blood sample showed a negligible activity. Four and five days later, two further samples were obtained by lumbar puncture; both these when corrected for decay showed concentrations of only 0 005 to 0-01 % as opposed to 0-2 to 0 3 %0 during the last phases of the washing out. This indicates that the gold not removed had not remained in suspension in the C.S.F.
During the washing out process, her stupor deepened; she looked shocked at the end of it and vomited a few times. The patient died nine days after this procedure, and again both the neurosurgeons and ourselves were satisfied that the progress of the patient had not been materially altered by this interference.
At post-mortem examination, measurements with a lead collimated counter were made. Activity appeared to be confined to the C.N.S., being uniform along the cord but higher over the hemispheres.
A number of post-mortem specimens were also counted after fixation. Some slices of liver showed a definite but low activity, the spleen showed nothing above possible contamination and suprarenals, lymph node and rib samples showed no activity.
Brain slices all showed there to be little activity within the brain, the activity being localized to the serosal surfaces. The meninges in the region of the pituitary showed very high count rates and the material seemed to have entered the substance of the pituitary.
That is as far as we have gone. Obviously much more work is needed before its use can be considered as a clinical treatment. We need further and more detailed investigations of the neurological effects and to know properly the long-term effects animal experiments in more detail will be required. From the Diagnostic X-ray Department ofSt. Bartholomew's Hospital, London SUMMARY THE literature on the value of radiology in assessing the progress of duodenal ulceration under treatment is reviewed. In spite of very extensive references, no paper has dealt with the specific problem postulated. 134 consecutive cases of duodenal ulcer were examined by the authors; an ulcer crater was seen with reasonable certainty in 63, all of which showed some cap deformity as well. Many of these were re-examined after intervals varying between a few weeks and two years during which they had been treated medically. In most instances the ulcer crater became smaller as pain subsided. Frequently the crater was still present though the pain had completely remitted. It is argued that while symptoms are still present, re-examination by a barium meal is unnecessary, and after symptoms have disappeared radiological "control" of treatment is not of value in the majority of cases. The reasons for these conclusions are detailed.
INTRODUCTION
The fairly high accuracy of radiological diagnosis in the clinical syndrome of duodenal ulcer is fully established. It has been checked against the operative findings (Akerlund, 1923; Berg, 1925; Wylie, 1936) and with this side of the subject we are not concerned. The diagnosis is usually based on the clinical picture and the finding of duodenal cap deformity with or without the supposed demonstration of the ulcer crater (Chaoul, 1923; Buckstein, 1930b; Carman and Sutherland, 1926) .
It was felt that more information was required in order to assess the value of radiological re-examination as an aid to determining the progress resulting from treatment.
Firstly, in patients with symptoms consistent with duodenal ulceration and with duodenal cap deformity, it was necessary to know how often a crater could be seen with reasonable certainty; secondly, when an ulcer crater was demonstrated, whether radiological examination would be of value in showing its disappearance under medical treatment. Finally, in cases in which no crater was proved, whether the cap deformity would alter as symptoms waxed or waned.
We hoped to find out, both from the literature and from our own observations, whether there are reliable radiological signs of healing; and, if so, whether they are of clinical value. For example, if all craters were found to diminish in size and disappear in coincidence with the diminution and disappearance of the symptom of pain, the reliability of the radiological sign would be established; but it would also be shown that reexamination by a barium meal was of no value, for it would be easier and equally reliable to judge healing by pain alone. Again, for example, if no change could be detected in the duodenal deformity of patients whose symptoms progressively improved and vanished, the radiological sign would clearly be unreliable, and, therefore, of no value.
The economic importance of this aspect of the problem is shown by the fact that approximately 650 barium meals were carried out in one year at St. Bartholomew's Hospital for the assessment of progress of duodenal ulcers under treatment. Of these 134 came to us personally and form the material of this study.
REVIEW OF LITERATURE
(1) On the Frequency of Radiological Demonstration of the Ulcer Crater In our attempt to discover the value of any radiological signs of healing, we wish to find the proportion of patients with radiological evidence of duodenal ulceration who exhibit definite ulcer craters. This is because those with and those without a crater visible on the radiographs fall into different classes as far as the radiological signs are concerned; and it may be that we shall be able to help the physician in one class but not in the other.
Leaving aside those who have not relied upon the compression technique for their diagnosis, and speaking generally, the published work may be divided into three classes.
(a) There are those authors, concerned primarily with diagnosis, who discovered the number of patients with "typical" symptoms showing ulcer craters. Some of their patients had no abnormal findings at the barium meal examination. Their results are only of secondary interest as far as this paper is concerned. Ettinger and Davis (1934) found duodenal ulcer craters in 50% of such patients. Templeton, Marcovich and Heinz (1938) found craters in 63 %.
(b) A few authors have not specified exactly the criteria for inclusion in their series. Clark and Geyman (1934) say "During 1932 we found positive niche evidence in 54% of all cases of duodenal ulcer".
(c) Only a few of the authors give us pertinent information: Akerlund (1921 and 1931) found in his first and second series that 60%, and at least 75% of his patients with radiological evidence of duodenal ulceration showed duodenal ulcer craters. From the figures of Templeton et al. (1938) we are able to deduce that 67% of his patients with typical symptoms at the time of examination, and some radiological evidence of duodenal ulceration, exhibited definite craters on radiological examination. Geyman (1932) showed "niches in 41 % of bulbs having a deformity characteristic of duodenal ulcer", and then "in the past six months, due to improved accuracy of technique and interpretation, we have shown niches in 64 %". Berg (1925) says "niches could be found in my material in more than 50% of all cases proved by operation". Akerlund's high figures may be partly attributed to the fact that he repeatedly examined cases exhibiting deformity of the duodenal cap but no ulcer, selecting times when their symptoms were most severe, and he comments that "at one time or another" these patients were seen to have ulcer craters. That is to say-it is likely that at many of the examinations no ulcer was found although ulceration was present.
(2) On How Crater Size Varies with Symptoms After the crater has been shown, all workers agree that in general its size varies in step with the severity of the symptoms. Almost all of the same authors point out that there are exceptions to this rule, that the crater may remain or even enlarge, although symptoms vanish, and that symptoms may remain after the crater has disappeared. Akerlund says: "We can ... follow the successive reduction of an ulcer crater and its final disappearance under a successful ulcer treatment; we can see other cases where the ulcer crater has defied all internal therapy; we can, by repeated control examinations, follow cases for long periods and see the one ulcer crater succeed the other after a longer or shorter symptomless interval." In another paper (1931) he comments that the symptom-change is not always reflected in the crater size. Berg (1930) says: "One is occasionally taken aback during control of therapeutic results (as emphasized by Walko) when the remission in clinical findings and the X-ray appearances do not run parallel. There is no doubt that pain often disappears while the niche is still visible. At other times the niche is invisible and in spite of this the pain is present."
The frequency with which the crater alters in step with the symptoms is also attested by Shattuck (1921), Crohn and his associates (1925) and Geyman (1932).
(3) On the Variation ofDuodenal Deformity with the Symptoms Emery and Monroe (1931) studied 52 cases with duodenal deformity, for periods ranging from a few months to several years, and were unable to find any radiological sign upon which to assess healing. The deformity changed in 13 instances and there was doubt in 2. In 32 there was no change. The radiological and clinical alterations did not run parallel. Templeton, Marcovich and Heinz (1938) have commented more fully than most authors on this subject. In their series of 963 cases with a past or present history of duodenal ulceration, there were as far as we can calculate 314 patients with peptic ulcer symptoms, showing only deformity. How many of these were followed up we do not know, but on the evidence of those that were, and on observation of the deformity where craters were also present, they found "During healing no appreciable change in the bulb deformity ... in the majority . . .". "When the degree of deformity did change, decrease was more frequent than increase." Geyman could not distinguish the deformity before treatment from that when the patient was symptom-free.
(4) On the Indirect Signs of Ulceration and of Healing Older authors, not having their attention concentrated to the same extent upon the demonstration of an ulcer niche were more concerned in assessing activity by observation of hypermotility, pylorospasm and the quantity of resting fluid.
Friedenwald and Baetjer, writing in 1913, considered that they could determine healing of a duodenal ulcer by the loss of previously noted hypermotility. White (1919) relied on changes in gastric motility to indicate ulcer healing. Shattuck (1921) in following the progress of 7 cases of duodenal ulceration through one or two years showed "marked improvement in the filling defect" (in the duodenal bulb) " and a diminution of abnormal peristalsis with a return towards normality of gastric emptying-time" in five. Karl Walko (1926) was of the opposite opinion. A translation of his comment is that "The secretory and motor behaviour of the stomach as shown by the indirect radiological signs of ulcer alter little or not at all during the painful and latent phases in duodenal and gastric ulcer". His observations are based on a study of 155 cases; but since he failed to distinguish in his findings between gastric and duodenal ulcer his work is not conclusive.
Geyman, in 1932, having discussed the value of demonstrating the ulcer niche, comments "Roentgenoscopically there may be a change in the picture; a pylorospasm may have disappeared or a cap irritability originally noted may not be in evidence; but the film evidence will be much the same."
(5) On the Usefulness ofRadiological Attempts to Demonstrate Healing ofa Duodenal Ulcer We have been unable to find any critical radiological work on the usefulness of radiological attempts to demonstrate healing of a duodenal ulcer. However, many of the authors we have quoted have stated that re-examination is valuable, and it is widely assumed that there is something to be gained by confirming the therapeutic results with observation of the barium-filled duodenal cap. This belief is more firmly held when an ulcer crater has been demonstrated. The authors who have noted the unchanging nature of duodenal deformity have tacitly thrown doubt upon the value of radiologically controlling the treatment of duodenal ulcer when the crater itself was not demonstrated.
The physician's approach to the subject has been summarized as follows (Price's Textbook of Medicine). Speaking of both gastric and duodenal ulcers, the authors (Sir Arthur Hurst: Dr. Thomas Hunt) say: "X-ray control of healing is advisable and radiographs at four and six weeks are ideal, but not essential, if they can be obtained. There is no fixed rule which can decide exactly when an ulcer has fully healed, as the crater may become filled with granulation tissue so that no niche is seen with the X-rays for a fortnight or more before it is replaced by mucous membrane." They note that re-examination by X-rays need not be carried out until (a) there is no spontaneous pain; (b) no tenderness or rigidity, and (c) no occult blood in three consecutive stools.
Dr. Avery Jones (Personal communication, 1952): says: "I agree that the information from a repeat X-ray is limited, but nevertheless there are indications from the clinical angle which may not at once be apparent to the radiologist. The intelligent patient, who has had a protracted course of bed-rest and diet, expects to know what has happened to his ulcer. If the symptoms persist, a further X-ray may be necessary to persuade the patient that an operation is really necessary. It may also be necessary to persuade the surgeon to do the operation. If the symptoms persist, particularly if there are slightly unusual features, it is a good routine to review the case afresh both from the clinical and radiological angle. One cannot assume that symptoms have necessarily been related to a duodenal deformity-and hiatus hernia, gastric ulcer, pyloric neoplasm, carcinoma of the pancreas or czecum may be discovered on reinvestigation. I am always a little suspicious of patients who have had reputed duodenal ulcers long ago and who turn up with fresh symptoms."
SUMMARY OF INFORMATION FROM LITERATURE
(1) It should be possible for an average careful worker to find the actual ulcer crater in about 50 Y. of patients with clinical and radiological evidence of duodenal ulceration.
(2) If the crater is found, it is usually but not always seen to get smaller under treatment; and it may persist after the patient is symptom free. How often this happens and how close is the parallelism is unstated.
(3) Changes in the duodenal cap deformity during or following treatment are slight.
(4) The indirect signs were thought at one time to provide good evidence of activity; but tend now to be ignored. PERSONAL OBSERVATIONS Material This investigation was carried out on consecutive patients with symptoms consistent with duodenal ulceration at the time of the fir5t examination. The great majority of patients complained of epigastric pain before meals and eased by food. Some of them had had melena and/or haematemesis. A very few had had painless bleeding. 15 patients who showed radiological evidence of duodenal ulceration, but whose symptoms did not include any of those just mentioned, were excluded. Their symptoms were: (a) Severe continuous pain. (b) Indefinite dyspepsia, not related to meals. (c) Flatulence. (d) Anorexia. 5 patients with normal findings were also rejected. About 5 others were eliminated because satisfactory radiographs were not obtained owing to obesity or excess of resting fluid or, occasionally, because we could not determine the relation of the pylorus to a visible ulcer crater.
There remained 134 patients who showed radiological evidence of duodenal ulceration; and they were divided into two groups. The first group numbering 63 patients, exhibited definite duodenal ulcer craters. The second group of 71 patients showed duodenal cap deformity only, but in them no ulcer crater could be identified with certainty.
TECHNIQUE OF EXAMINATION
The screen examinations were done by one or other of us acting alone. The technique of the actual examination of the duodenal cap was that of aimed dose compression with serial radiography, as described by Akerlund, Berg and others.
RE-EXAMINATION Following Treatment
Re-examination was carried out by either one of us as convenient and we frequently re-examined each other's cases. The patients came back either at the clinician's request or after we had written for them. No attempt was made at selection.
When duodenal deformity only had been discovered, we attempted to take our pictures at angles comparable with those of the previous examination.
In patients in whom the duodenal ulcer crater was demonstrated on the films, re-examinations were made at intervals varying between six weeks and two years. Rather more than half were re-examined after intervals varying between two and six months, and the numbers re-examined after two, three, four, five and six months were about equal.
Those re-examined after longer intervals fell equally into the three categories of "crater-unchanged" "crater smaller" and "crater larger". In patients in whom no ulcer crater was identified with certainty, but who had duodenal cap deformity, re-examinations were made at intervals varying between two months and three years. Half the re-examinations took place after between two and six months, and the numbers re-examined after two, three, four, five and six months were about equal. All patients, except 1, re-examined after a longer interval than six months showed no radiological change.
INSPECTION OF X-RAY FILMS
If a patient shows duodenal deformity and has symptoms sufficiently severe to warrant operation, the probability that he has an active ulcer is extremely high. But it is only too easy to label as a crater a small persistent fleck of barium lying in a rugal fold. At operation it is often impossible to identify the crater with any particular barium shadow. In some of the published work it is doubtful that such identification has always been attempted; and it is probable that in a number of cases the true crater has gone unrecognized by radiological examination, though the result has been recorded as one in which surgery has confirmed the radiologist's findings.
We were interested in the number of craters that we could recognize with fair confidence. If there was doubt as to the crater we felt that progress could not be reliably estimated from changes in size of the doubtful shadow. The films were inspected by both observers at the same session. It was the task of each of us to act as Devil's Advocate and throw doubt upon the findings of the other. The arguments were vigorous. If the two observers did not agree that the criteria for demonstration of an ulcer crater had been stringently adhered to, the case was placed in the "No ulcer seen with certainty" category; and if even the deformities were not perfectly convincing, the case was rejected.
The 134 cases in this investigation are those which survived the dispute.
CRITERIA FOR DiAGNOSis (1) Ulcer crater.-The criteria upon which we based our recognition of an ulcer crater were those now universally adopted. They were described in detail by Akerlund, Cole, Berg, Haudek and Simon among others.
In particular we required one or more of the following appearances: (a) A barium fleck with a translucent ring indicating a definite surround of cedema, and frequently with convergence of rugae or other rugal deformity.
(b) A large residual deposit of barium which was persistent in the compression views.
(c) A niche projection with or without compression which was persistent in both size and shape and protruded beyond the contour of the cap.
(2) "Cap deformity only".-The description "cap deformity only" applies to those cases showing constant deformity of one of the types described by Akerlund. The normal rugal folds of the duodenum during peristalsis are sometimes confusing and for this reason it was necessary to satisfy the Devil's Advocate with a picture of the duodenal bulb distended to its full capacity with barium, and it was also necessary to demonstrate that the shape of the bulb retained the abnormality throughout the series of views.
Provision was made in the chart devised for recording results for coarse or deformed ruge without an incisura in the contour of the cap; but so few of these cases were convincing after argument that they have not merited separate mention.
TBE FREQUENCY OF DEMONSTRATION OF A DUODENAL IJLCER CRATER
63 of our 134 patients exhibited duodenal ulcer craters according to the above criteria (47 %). The ulcer crater was only seen with certainty at a second or subsequent examination in six of these 63 patients.
17 of our patients at the time of writing have come to operation ( Table I ). All of these were shown to have ulcerated caps. However, the ulcer could only be examined by the pathologist in 12 because the surgeon not infrequently was forced to place his clamp across the ulcerated part of the duodenum. Of the twelve ulcers of the duodenum which were clearly shown in the resected specimens, tbree were found in patients in whom we had seen only duodenal deformity, and had been unable to identify any shadow with certainty as a crater.
Since we were not particularly concerned with the proof of the diagnosis of ulceration, we took no special steps to correlate the appearances of the pathological specimen and the barium shadows. But some of the reasons for failure to recognize duodenal ulcer craters on radiological examination may be re-stated.
Sometimes a depression lined with mucosa may remain at the site of a crater. There may be a small erosion in its depth. Upon radiological examination it may appear as a large ulcer; while the pathologist, speaking correctly of a break in continuity of the surface, reports only a shallow ulcer crater no deeper than the submucosa.
At other times a wide area of a pouch-like fornix in a deformed cap may have no remaining healthy mucous membrane. The pathologist sees an ulcer more than a centimetre in diameter; but the radiologist finds it difficult or impossible to distinguish the crater. All he can be certain of is the great deformity.
Pathological estimates of the depth of an ulcer in millimetres are probably unreliable because of the disappearance of aedema from the margin in the dead specimen; but a knowledge of the ulcer depth is necessary for the radiologist who wishes to check on his findings. In an undeformed duodenal cap a shallow erosion may show at the radiological examination with compression technique; but in a grossly deformed duodenum there are so many irregular folds that one may not be justified in picking one shadow from another and calling it an ulcer.
How CRATER SIZE VARIES WITH SYMPTOMS
In our series, of the 63 patients with ulcer craters demonstrated, there were 38 whose progress we were able to assess by repeated barium meals. The changes which we noted are shown in Table II which records each separate observation. At 30 of these re-examinations there was a parallel change in the size of the crater and the severity of the pain. Analysis of the remaining 12 re-examinations (which provided results not paralleled by clinical findings) is needed.
The group of 12 patients may be divided in two. Firstly there are those 5 whose symptoms remained the same, or increased. It was clinically apparent that their ulcers were unhealed, and that they were resistant to medical treatment. This was also proved directly at gastrectomy in 4. The radiological reexamination confirmed the failure to improve in 3, and was perhaps misleading in the fourth.
Secondly there are 6 patients whose symptoms diminished while their craters, as demonstrated by barium meal, remained the same. None of these had entirely lost his pain. This group illustrates the time-lag which is not uncommonly seen between clinical and radiological improvement. It should be noted that all these patients were known to have ulceration still unhealed, because of the persistence of pain. A later manifestation of the time-lag is the persistence of a crater after all symptoms have gone. Such was the twelfth patient. His pain had vanished, yet we found his ulcer bigger. He was subjected to partial gastrectomy; but shortly before his operation there was some return of symptoms, with vomiting. At operation the ulcer crater was clearly seen.
Where the clinical and radiological changes are not in step, either symptoms persist and one is forced to the conclusion that the ulcer is unhealed regardless of its radiological appearance, or there is radiological evidence of a time-lag in the healing after symptoms have diminished and gone.
CAP DEFoRMrry ONLY
On 77 patients placed at first in this group we were able to re-examine 50, a number of them more than once, and at intervals ranging from one month to three years. As previously mentioned 6 of these patients were found to show ulcer craters at the second or subsequent examinations. Table III   TABLE III records the observations on the duodenal cap deformity. The duodenal deformity altered little or not at all while symptoms improved or remained stationary. 14 patients completely lost their pain, but retained an unchanged duodenal deformity. If the pain had fluctuated between examinations, but when we saw the patient for a second time it was of the same degree as at the first examination, it was recorded as "unchanged". On only 3 occasions did we discover any radiological change; in 2 cases the deformity having increased although the symptoms had lessened. In the other, both the symptoms and the deformity had diminished.
INDREcTr SIGNs OF ACTIVITY
The indirect signs of ulceration-hypermotility, initial spasm of the pylorus and more than a trace of resting fluid were recorded, but were so rarely present in a gross degree, and scattered in such a random fashion throughout all groups, as to be of no assistance in determining the activity or the presence of an ulcer.
THE USEFULNESS OF RE-EXAMNATION IN PATIENTS WITH A DEMONSTRATED ULCER CRATER
(1) While symptoms are present.-Since the radiological method of demonstrating duodenal ulcer craters is far from foolproof, failure to show a crater in the presence of symptoms cannot be taken as an indication of healing.
The radiologist can help the clinician very little unless the original diagnosis is in doubt. It may be thought of prognostic value to show whether the crater is getting smaller; but such a demonstration has no bearing on the length of time for which the crater remains visible.
(2) After clinical cure or remission.-Only about 50 % of duodenal ulcer craters are discovered by the barium meal; duodenal ulcers are not uncommonly multiple (Berg, 1925) , and in an unknown number of patients ulcers may remain still radiologically invisible in scarred duodenal caps after all signs and symptoms are gone. If, from observation of duodenal deformity and indirect signs, we are unable to demonstrate healing, the chance of re-examination being useful is reduced. "The reduction is in proportion to the number of second and undiscovered ulcers. We cannot be sure that the unseen ulcer will heal at the same rate as the observed one. Moreover, that the disappearance of a niche indicates complete healing of the crater has never been proved; in fact it is probable that the lesion persists as a shallow erosion after the crater has become invisible on the pictures.
However, if we adhere to the quoted medical indication for a fresh radiological examination, that is to say, when symptoms and signs have disappeared, the question of the reliability and usefulness of the X-ray examination must be considered from a different angle.
What are the radiological signs when the patient is clinically cured, and is there ever still evidence of activity?
Among our patients whose symptoms improved under treatment while their craters grew smaller, there are 7 who were re-examined after all symptoms had disappeared. The times of these examinations after the first barium meals, were six weeks, two months, two months, three months, four months and six months respectively, and in each case the crater, though smaller, persisted. To these 7 must be added one previously mentioned whose symptoms vanished although the ulcer became larger.
Therefore, in a very high proportion there is radiological evidence of an active ulcer after all symptoms have gone. Even so, there can only be an indication for radiological re-examination when the clinician's actions can be influenced by the radiological finding of the persistence of the crater.
If, for instance, he is prepared to readmit the patient who is symptom free; or to advise surgery or a continuation of a strict regime, which would otherwise be relaxed, there is a place for re-examination of the apparently cured, that is to say, the patient whose symptoms have yielded completely to treatment.
But we do not know whether the continuation of strict treatment until the ulcer is radiologically invisible is both clinically worth while for the prevention-of relapses, and economically possible for the patient confined to bed and the hospital that keeps him. It is not unlikely that the patient would need to be treated rigorously for many extra weeks.
We have not even the radiological data to show how long in the average case strict treatment is necessary before the crater vanishes. In our experience it is a great rarity to follow an ulcer to complete healing, and we do not really know whether this moment of healing marks any stage in the disease allowing an alteration of treatment.
Much of our material has been drawn from out-patients, but it is among the in-patients confined to bed in hospital that most benefit from radiological re-examination might be expected; for a large proportion of them become symptom-free after a very short time.
To sum up this section it may be said that we do not know whether it is ever useful to re-X-ray a patient when his symptoms have gone. But certainly unless the clinician is going to act upon our demonstration of a persistent crater in the symptom-free, radiological re-examination is a waste of time.
(3) After relapse.-If the diagnosis of duodenal ulceration with a visible crater has been established by a radiological examination at a previous period of pain, and satisfactory X-ray films are available, and the symptoms are exactly the same, there is no purely diagnostic value in a re-examination when the pain begins again.
The indications for radiological re-examination, after the relapse has apparently yielded to treatment, are the same as after the first attack.
THE VALUE OF RE-EXAMINATION WHERE CAP DEFORMITY ONLY WAS DISCOVERED
If there is a deformity present but no crater seen with certainty, further radiological examination does not provide the clinician with any estimate of healing. A subsequent barium meal will nearly always be valueless.
Occasionally, an ulcer crater may appear at subsequent examinations. In this small series in only 8 % of cases with duodenal cap deformity did re-examination reveal an ulcer crater (1 of our 6 cases showed an ulcer only at the fifth re-examination).
Until we know the value of persisting with strict treatment until all demonstrated craters have vanished, it is economically unsound to re-examine patients who show only cap deformity, to discover about 8 in a 100 who subsequently develop craters, in order to perform further barium meals of questionable value on the 8 when their symptoms have yielded to treatment.
INDICATIONS FOR X-RAY EXAMINATION
The indications for radiological examinations in duodenal ulceration are, firstly, for diagnosis. Secondly, perhaps, and at the discretion of the physician who is prepared to act upon the finding of a persistent crater, when an ulcer'crater was demonstrated at the first examination and the patient has become symptom-free under treatment.
Auo.-RADIOL. 3 Thirdly, with the same reservations, in a relapsed patient (who has not had a barium meal at the beginning of the relapse because his diagnosis was established in the past) when he becomes symptomfree. If an ulcer crater is then visible, he may be benefited by further strict treatment.
Fourthly, when the nature of the symptoms changes. There is no indication for the re-examination of patients in whom duodenal ulcer craters were demonstrated while their symptoms remain, if the diagnosis is not in doubt (and surely there are great numbers of patients in whom the diagnosis is truly in no doubt?).
There is at present no indication for the re-examination of patients during treatment in whom no ulcer has been seen with certainty, but in whom the clinical diagnosis was confirmed by the presence of duodenal cap deformity. There is at present no indication for a diagnostic barium meal in a known sufferer from duodenal ulceration when his symptoms recur after a period of freedom from pain, and the films are available for inspection.
When it is thought that the patient requires a partial gastrectomy for recurrent or continued symptoms, and if the radiological diagnosis has once been firmly established, little store should be set by the demonstration of a crater immediately prior to operation, in a cap known to be deformed.
We cannot agree that the patient's wish alone is a valid reason for a radiological examination.
